Whole body cortisol and expression of HSP70, IGF-I and MSTN in early development of sea bass subjected to heat shock.
Whole body cortisol levels were determined during early larval developmental stages of sea bass (Dicentrarchus labrax) subjected to a heat shock with the aim to investigate the correlation between the stress event and the activation of the hypothalamic-pituitary-interrenal axis. Moreover, the mRNA expression of inducible heat shock protein 70 (HSP70), insulin-like growth factor I (IGF-I) and myostatin (MSTN) was also detected. Whole body cortisol was determined by a radio-immunoassay (RIA) technique whereas the expression of HSP70, IGF-I and MSTN mRNAs was quantified by Real-Time PCR. Cortisol was detectable in all the larvae from hatching but its level increased significantly in larvae submitted to heat shock from 2-day post hatching onwards. An effect of the sole transfer on cortisol levels was detectable at day 10, indicating an increase of the hypothalamic-pituitary-interrenal axis sensitivity from this stage of sea bass development. In animals exposed to heat shock, the expression of inducible HSP70 resulted in a marked increase of mRNA levels already at hatching. This increase was significantly higher from 6 days onwards if compared to controls. Moreover, heat shock resulted in a decrease (although not significant) in IGF-I mRNA expression of stressed larvae if compared to controls. On the contrary, heat shock did not influence the expression of MSTN mRNA in all groups. The results indicate a very early activation of the hypothalamic-pituitary-interrenal axis and in general of the stress response during the development of European sea bass. Moreover, these results suggest the importance of cortisol and inducible HSP70 as bioindicators of stress in aquaculture and confirm the role of IGF-I and MSTN as regulatory factors during development and growth of fish.